Differential and reproductive stage-dependent regulation of vasotocin secretion by catecholamines in the catfish Heteropneustes fossilis.
Vasotocin (VT) is the basic nonapeptide hormone secreted by the neurohypophysis of non-mammalian vertebrates and is involved in the regulation of osmoregulation, metabolism, cardiovascular function, reproduction and behaviour. Among the reproductive function, VT is specifically implicated in final oocyte maturation, ovulation, oviposition/parturition in teleosts, amphibians, reptiles, and birds. The central catecholaminergic system is involved in the regulation of pituitary hormone secretion including gonadotropin, and mediates also changes in environmental photoperiod and temperature. The close apposition of the VT and catecholaminergic systems in the preoptic area of the hypothalamus signifies a strong possibility of their functional interaction. The aim of the present study was to investigate the effects of exogenously administered catecholamines on VT secretion in two different reproductive phases of female catfish Heteropneustes fossilis. For this, the catecholamine precursor L-dihydroxyphenylalanine (L-DOPA) and catecholamines (dopamine-DA, norepinephrine-NE, and epinephrine-E) were intraperitoneally injected in normal catfish and/or along with α-methylparatyrosine (α-MPT, a tyrosine hydroxylase inhibitor). Brain and plasma VT levels were measured by specific ELISA, 24h post injection. Both L-DOPA and DA inhibited brain and plasma VT levels in a concentration-dependent manner in preparatory and prespawning phases. In contrast, NE elicited dose-dependent effects: the lowest dose (0.5 ng/g body mass, BM) was ineffective, the median dose (1 ng/g BM) stimulated, and the high doses (10 and 100 ng/g BM) inhibited VT levels. E stimulated VT levels dose-dependently. A single injection of α-MPT (250 μg/g BM) strongly inhibited VT when given alone and enhanced the inhibitory effects of L-DOPA and DA in the combination groups. The α-MPT inhibition of VT was significantly reduced by the injection of NE (5 ng/g BM) and was restored or elevated by E. When the adrenergic neurotransmitters were given together with α-MPT, the inhibitory effect of the latter was abolished and VT levels were significantly elevated. Thus, the present data indicate that the physiological changes in VT is differentially regulated by the catecholamines (DA inhibits and NE/E stimulates VT).